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Abstract 


Aim: This study aimed to evaluate sensitivity of multi planer and 3D of CT image inpatients with craniofacial bone 
tractures 

Methodology: Descriptive analtial study was conducted. Patonts refered for CT skal examination after trauma and 
diagnosed with fracture 

Result In this sty sample size was (150 patients) an frequency of male was 105 with 70% Female was 45 with 30%. 
Most bone fracture appear in 3DCT was facial, parietal and temporal with frequency (31),29),21) respectively. Mast 
bone fracture appear in axial eut in MPR was facial, parietal and temporal with frequency (30) (28), (22) respectively. 
Most bone fracture appear in sagittal ext in MPR was parietal, facial and temporal with frequency (32),(29)(11) 
respectively. Mast bone fracture appear in coronal cut in MPR was parietal facial and temporal with frequency 
(293,23, 019) respectively. 

‘Conclusion: In evaluation the diference between MPR and 3D images t determining fractures in traumatic patients we 
{ound that any depressed fracture appeared in MPR willbe clearly appeared in 3DCT)but linear fracture depend on MPR 
appearance. 


Recommendations: specication ofbone under study will ease up findings and data acquisition. 
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Introduction 


‘A CT scan makes use of computersprocessed 
‘combinations of many X-ray images taken from different 
Angles to produce crost-sectional (tomographic) images 
(virmal “sices") of specific areas of a scanned object, 
allowing the user to see inside the abject without etting 
[H]. Dighal geometry processing i used to generate 3 


three-dimensional image ofthe inside of the object froma 
large series of two-dimensional radiographic images 
taken around a single aes of rotation Medical imaging is 
the most common application of X-ray CT. Its cross: 
sectional images are used for dagnostic and therapeutic 
purposes in various medical disciplines. The rest ofthis 
Article discusses medical-imaging X-ray CT; industrial 
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applications of Xray CT are discussed at industrial 
Compnted tomography scanning [ZF 


4D Imaging 


‘Three-dimensional rendering could not have been 
developed without advances in computer hardware, 
Software, and display technology. Progress has been 
Incremental and often limited by the stateof heart in any 
‘one of these technologies on which development depends. 
Despite these constraints. SSD and MIP have remained 
functional by making use of only about 10% of the 
available CT data and. implementing. very’ simple 
rendering schemes [3], although this compromise limits 
the accuracy of rendered images. Volume rendering 
incorporates the entire data set into a 30 image (45) 
Initially, image processing and disphy was very time 
‘consuming. Several hours were required to render an 
Animation lop for viewing. However, recent advances in 
‘computer hardware have made voime rendering 
practical, interactive technique that albws processing and 
flspay to occur in realtime (minimum, 5-10 frames/see) 
atrebtively inexpensive workstations (6) 


Literature Review 


Imaging of Maxillofacial and Skull Base Trauma 

Tnthis study they consider explaining tha CT is image 
of choice for suspected craniofacial fracture, and after 
‘they finished decied that analysis with MIPs is useful 
addition to obligatory MRS [7-10] 


AA Study of Diagnostic Performance of CT, MPR and 
‘SDCT Imaging in Maxillofacial Trauma 

In this study they elaborate that CT imaging of 
‘complex maxilfacal fractures is common practice nov. 
Sensitivity and specticty were caleulted to measure 
‘observer performance twas found that 30 and CT had a 
Similar performance in fracture detection and both were 
markedly better than MPR It was conclided that CT and 
3D are comparable in detecting midfacial fractures and 
both are superior to MPR. 3D reconstructions are 
superior for localization of complex fractures involving 
‘multiple planes |} 


A Study of Validity of Multslice Computerized 
‘Tomography for Diagnosis of Maxillofacial Fractures 
Using an Independent Workstation 

Tnthis stdy they explain the CT images of 36 patients 
with maxillofacial fractures (symptomatic to orbit region). 
‘The images were interpreted hased on 5 protocols, using 
an independent workstation. All methods evaluated in 
this study showed high specificity and sensitivity for the 
slagnosis of orbital fractures accarding to the proposed 
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‘methodology. This protocol can add valuable information 
to the diagnosis of fractures using the association of 
axial/MPR/3D with multislice CT [12 


Material and Methods 


Material 


Study design 
Descriptive amlytical study was conducted, 

Study area and duration: The stdy was conducted in 
‘Khartoum state, included hospitals: 

a) Ibrahim Malle Hospital 

b)Yastabshiroon Allhartourn Hospital 

©) AlTamayozfor Emergency 

‘Aleaytuona Hospital 

Study duration: From 2017-June2019 

Study population: Patients referred for CT shall 
‘ecamination ater trauma and diagnosed with fracture. 
Sample size and sampling: 150 patients admitted tall 
previous hospitals 

Inclusion criteria: Traumatic patient with a diagnosed 
craniofacial fracture under CT sean, 

Exclusion criteria: Craniofacial CT scan dlagnosed as 
normal. 

Variable under study: Gender, age Side of fracture, Arn 
offracture, Type of fracture Visualization in MPRand 30, 


Methods 


CT technique of craniofacial imaging 
Patient position 

‘The ptient les supine on the examination couch with 
their hend within the head holder. The head isadjusted =n 
that the enter-paillary line is parallel to the couch and 
the head is straight the pationt is positioned so that the 
longitudinal alignment light lies in the midline, and the 
horizontal alignment light passes through the nasion, 
straps and foam padsare used for immebilzation 


Equipment 
a) Head holder 
b) Immobilization foam pads 


Data Collection Tools and Techniques 

All data was collected from traumatic patent referred 
for craniofacial CT examination and then we used SPSS 
version 16 to analyae data and represented in table, ple 
chart and graphs. 


Methods of measurements 


Fractures were visualized under (sagittal axial and 
coronal) MPR and 3D images 
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Results 
Sa 
Age 
i Tat TST 
Bssing a 
‘ean sia 
Heda SET 
Sindard Devan sH991 EF 
Tange a0 
Minin a 
‘ssi a0 
“Table :Shows requency table or age. 
Tender 
Frequency —[Fereent [Valid Percent Ca ate ParEERE 
Vaid | Femaie 45 a0 a 30 
‘ale is 7a 7a 00 
otal 150 7000 w000 
‘Table 2: Shows requency table for gender. 
| Figure 1 Shows gender distributions: 
Bane 
Frequency_| Percent | Valid Percent [Cumulative Percent 
[aa TaseatSal a2 a on aa 
Facial 3 27 27 m7 
Fada fase of Sa z 13 13 320 
Front Te 107 107 27 
Deca is 107 107 333 
ical 3 27 27 7a 
Faas From z ie ie 773 
FavstalsFrontalb Fadil H a7 a7 7a 
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TanparT TT 17 SET 
TenporaleFronaT T a7 a7 353 
“TemporalsPaietal r a7 a7 ar 

“Tenor Parietal Fron 7 or or TOUT 
Total iso —[io00 700 
‘Table 3: Shows frequency able forbone distribution. 
Figure 2: Showsfrequency table for bone distribution 
Type 
Frequency [Percent [Valid Percent ‘Cammatative Percent 

Va | Depressed ‘st ca aa ao 

Linear a 00 400 Too 

Total 150 00.0 700.0 


‘Table 4: Shows frequency table or fracturetype distribution 
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Figure 3: Shows frequency table for fracture type distribution 
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Taal 
Frequency | Fercent [Valid Fercent TCamalative Parent 
Valid [Wo 12 “a a cn 
Yer FEL} aa 320 TOUT 
Total 150 To0w 700.0 


‘Table 5:Shaws frequency ofaxial atin MPR. 


Figure 4: Shows frequency of axial eut in MPR 


Frequency | Fercent [Valid Percent Tamulative Percent 
Val [War 5 Za rE] FEI 

Yes Ts 767 Ta7 FIT 

Total 50 To0w 7000) 


‘Table 6: Shows frequency of axial cutin MPR. 


Figure 5:Shows frequency ofsagitalcut in MPR 


‘el Arbon AAI ond Hasse WAL DCT & MP in rani Capri Abd labo Aland a A. 
Frsures Cn Imaging| 200,38) 000154 
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Coronal 
Frequency [Percent [Valid Percent Tamalative Parent 
Valid [We 40 WT 2a7 2a7 
Yer TH 733 733 Tor 
Total 150 00 00 


‘Table 7: Shaws frequency ofcoromal cutin MPR 


Figure 6: Shows frequency of coronal cutin MPR. 


Thread 
Frequency [Percent [Valid Percent TCamalative Parent 
Valid [Wo 2 153 FE] Ts 
Yer ET. HT TAT Tr 
Total 150 00 00 


‘Table B: Shows frequency of three dimensions CT. 


Figure 7: Shows requency of three dimensions CT. 


Ae Aabem AAI ond sae UAL DCT & MPR in rani apy Abd lhe Aland a A. 
Freres Cn Imig 209,38) 000154 
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Hone These Grossabaltion 
Ta 
Tiree Ta 
NO TES 
Tone Teal 1 1 [a 
Facial zl ca EI 
Faas of ST a Zz 
Froetal a ie [6 
‘Decipial z [6 
Parleal 5 ro mE 
Faria Fro a 2 IE 
Favs Frontals Facial o 4 
“Tenporal i ro 
“Teporal Frond 7 [a 
“Temporal Pars a 4 
“Teniporals Paral From a T5 
Toa a ra EED 
“Table: Relation between bone and three dimensions CE 
Barca 
, | 
# @ og 4 G | 
ao fb ¢ 
ea i A 
Figure: Shows Relation between hone:and three dimensions CT. 
Faye Taree D Geatabalaton 
Toa 
Three Ta 
NO TS 
Faye Taped a 0 a 
Tins a 37 a 
Taal 2 a2 iso 
‘Table 10; Relation between fracture type and three dimension CT. 


Clinical Radiology & Imaging Journal 


Felype  Aval Gresabalation 


[omg 
aad Toad 

Na TES 
Fab Depressed 7 a TH 
Linear z 37 a 
Total iz Tae Ts 


‘Table 11:Relation between facture typeand axial cutin MPR. 


Felyper Sagitial Crostabulation 


Count 
Samal Total 
No: TE 
Faye Depressed 7 BL en 
Linear % En at 
Total 35 iis 150 


‘Table 12: Relation between facture typeand sagittal cutin MPR. 


Telype * Coronal Crosstabulation 


Taunt 
Tarenal Toul 

Nor TE 
FATp Depressed HT 7 or 
Linear 2 3 ar 
Total 0 Tio 150 


‘Table 13: Relation between fracture typeand coronal cutin MPR. 


Talal Three D Crosstabulation: 


oan 
The Toul 
Nor = 
ad Wa Z 10 Z 
Yer ar u17 Ta 
Total a TET Ts 


‘Table 14: Relation between axial cut in MPR and three dimension CT. 


Sagital Three Crosstabulation 


TaunE 
Thee Toad 
Na TES 
Sagal Ta 17 1a FH 
Yes @ 103 Tis 
Total Fz} 127 150 


‘Table 15: Relation between sagittal cutin MPRand three dimension CT. 
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Coronal Three D Crestabulation 
[mg 
Thee Toul 
No TE 
Coronal Ta 1a 2 aw 
Yer 5 Tas Ta 
Total a TT 50 
‘Table 16: Relation between coronalcutin MPR and three dimension CT. 
Tone Three D Cramtabalation 
Count 
Tired Total 
No TEs 
Tone Tascotatal 11 1 [im 
Facial el Eran EZ 
Fach ase of tall 7 Z| 2 
Frontal 7 Te[ “48 
Deapital El 13] 48 
Parietal 5 [at 
ParietalFrontal 7 aE 
aristals Frontals Facil 7 T i 
“Temporal 1 ae 
“Temiporals Frond 7 T 7 
“Temporal Parietal T T T 
“TemaporalsParieialr Frontal 7 33 
Tatar ry zs 
‘Table 17: Relation between bone and three dimension CT. 
Tone Axial rostabulation 
com 
aia Toul 
NOYES 
Tene Tax alSeal 02 [a 
Facial a ET 
Fadals Base of Sal 7 z z 
Frontal Z| 46 
Desig a eC 
Parietal ee ET 
arise Frotad T Z Z 
aritalsF ronal Facial 7 T T 
“Temporal oa 
‘Teniporal Front 7 T T 
“TemporaleParieta 7 T T 
“Tetaporaly Parietal Front 7 x x 
Total ae | 50 
‘Table 18: Relation between bone and axial catin MPR. 
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Bone Sagital Grosstabulation 
Tan 
Sagi Total 
NOYES 
Tone TaseotSeal 12 0 [az 
Facial 5 EY 
Fal fase ofa 7 Z—[—2 
Frontal F is_| 16 
Decipital + Z| 16 
Parietal z zat 
Faris Fronts T Zoe 
aritaleFrontals Facial 7 T 7 
“Temporal ir rane 
“Temporal Frontal 7 i 7 
“TemporaleParietal 7 T T 
“Teraporaly Parietal Fron 7 35 
Total 3 Tis [i506 
‘Table 19:Relation between bone and sagittal cutin MPR. 
Tone Coronal Crosstabalation 
Count 
Coronal Fatal 
Nor TS 
Bane Tae aT 1 7 
Facil it wat 
Facial fase of al T Zz 
Frontal z is[ 8 
Deciptal 5 10 [14 
Parietal 5 [at 
Faristalsrontal 7 za 
PaitalsFrontale Fac 7 T 1 
“Temporal Ea 1 [32 
"Tetiparal Frontal 7 T 7 
“TemporalsParital 7 i i 
“TenaporalsParistale Frontal oT 3—[ 3 
Total a0 Tio [a50 


‘Table 20:Reation between bone and coronal eu in MPR 


Discussion 


In this study sample size was (150 patients) and 
frequency of male was 105 with percent 70%, female was 
45 with percent 309% (Table 2, Figure 1) In table 1 mean 
‘of age included inthis study were 35 ranges of minimum 
and maximum respectively (6-09). Table 3. shows 
Frequency of bone fracture and the mest bone fractured 
‘was fractureof facia! bone and parietal bone fracture with 
‘equal percent (22.794) and then temporal bone (14.7%) 
Frontal bone (10.79), occipital bone (10.7%), base of skull 
(196), tomporals parietal sfrontal (6), facalebase of skull 
(2396) parietalsfrontal (13%), parietalefrontalefactal 


(0796), temporalstrontal (0.796 temporaleparietal 
(0.7%), According to fracture type Table 4 we found that 
Frequency of depressed fracture (90) with percent 6% 
and frequeney a linear fracture (4) with percent 40%. 


‘Table 9 shows fractures that appear in 30CT from 
total of 150 patients and the result show that there are 
127 with percent 847 appear in CT. Frequency of most 
bone fractures that ajpear was Facial bone (21), parietal 
bone (29) and then temporal bone (24). Table 10 shows 
the felation between type of fracture and 3DCT and result 
was tat total of 90 depressed Irctures appear in 3DCT, 
but linear fracture with tora (60) there was only 37 
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appear in 3DCT. When we compared MPR with 3DCT 
(Tables 11812) the result was similar in depressed 
fracture appearance in axial and sagittal which was (82 
‘ut of 90} in both but in linear fracture type in axial (57 
fout of 60) and in sagitial (34 out of 60). In ‘Tables 
414,15816 we compared MPR with 30CT and result was, 
there is (117out of 138) appear in axial and 3DCT, and 
(109 out of 115) appear in sagittal and (105 aut of 110) 
appear in Coronal This results match with most 
erature 


Most bone fracture appear in 3DCT (Table 17) was 
fadal, parietal and temporal with frequency 
(61,(29),21) respectively. Mast bone fracture appear in 
Axial cut in MPR (Table 18) was fadal, parietal and 
temporal with frequency (30)(28) (22) respectively. Most 
‘pone fracture appear in sagittal cutin MPR (Table 19) was 
fadal, parietal and temporal with frequency 
(29),(22),(11) respectively. Mast bone fracture appear in 
‘coronal cut in MPR (Table 20) was parietal, facial and 
temporal with frequency (29){23){19) respectively 


Conclusion 


‘This Study concludes thatthe visible fractures under 
3D images were facial parietal and temporal respectively 
In evaluation the difference hetween MPR and 3D images 
to determining fractures in traumatic patients we found 
that any depressed fracture appeared in MPR will be 
clearly appeared in 3DCT.but linear fracture depend on 
MPR appearance 


Recommendations 
About 30CT should be addled as a routine imaging 
Specification of bone under study will ease up finding: 
and data acquistion 
References 
4. Herman GT (2005) Fundamentals of computerized 
tomography: Image reconstruction from projection, 


2ai (Edn), Springer. 


2. Heath DG, Sover PA, Kuseyk BS, Bliss DE, Cthoun PS, 
fet al. (1995) Threedimensional spiral CT during 


10 


4. 


2 


arterial partography: comparison of three rendering 
techniques. Radlographice 15(4); 1001-1041, 


Goh KY, Ahuja A, Wallen SB, Poon WS (1997) Is 


routine computed tomographic (CT) scanning 
necessary in suspected basal skull factures? Injury 
25(5-6): 353-357 


{Connor SE, Flis © (2005) The contribution of high 
resolution multiplanar reformats ofthe slall base 10 
the detection of skullbase fractures. Clin Radiol 
60(8): 878-8. 


Centers for Disease Control and Prevention (2013) 
Injury prevention and control traumatic brain injury. 
atlanta, GA. 


Derkowski W, Kedsla A. Glonek M (2003) Clinical 
anatomy of the human anterior cranial fossa during 
the prenatalperiod Folia Morphol 62(3}:271-273. 


‘Schlossberg , Zudema GD (1997) The Johns Hopkins 
‘Atlas of Human Functional Anatomy. 4 (Edn), The 
Johns Hopkins University Press: London, pp: 5. 


Lang J (1999) Stall base ani related structures atlas 
ff nical anatomy. 2" (Edn), FR Schattauer, 
‘Germany, pp: 208. 


Singh Stock A (2006) Head Trauma. Emedicine. 


‘Altobell DE, Kikinis R Mulliken JB, Cline H, Lorensen 
‘W, etal. (1993) Computer-assstedthree-dimensional 
planning in cranioacial surgery. Plast Reconstr Surg 
52(4}: 576-585, 


os Santos DT, Costa e Silva AP, Vannier SOW, 


Cavaleanti MG (2008) Validity of | multislice 
computerized tomography for diagnosis of 
mmauilofacial fractures using an independent 


‘workstation. Oral Surg Oral Med Oral Pathol Oral 
Radiol Endod 95(6): 715-720. 


Fox LA Vannier MW, West OC, Wilson AJ, Baran GA, et 
al (1995) Diagnostic performance of CT, MPR and 
SDCT imaging in muillofadal trauma Comput Med 
Imaging Graph 19(5): 385-395. 


Frsares Cn a Igig| 200,38) 000154 


apy Abd Aho AIL ra A. 


